The Brazilian inoculant strains 29W and 587 were found to be members of Bradyrhizobium elkanii primarily on the basis of 16S rRNA gene sequences identical to that of B. elkanii USDA76 and on the basis of reactivity with antibodies against serogroups 76 and 31, respectively. The agronomic consequences of using strains of B.
elkanii as soybean inoculants are discussed.
Brazil is second only to the United States in soybean production (21) . Despite the importance of soybean production in Brazil, little is known about the taxonomy of the strains used for soybean inoculation in that country. Strains 29W and 587 efficiently nodulate soybean, lack uptake hydrogenase activity, and have been widely used as commercial inoculants for soybean in Brazil (18) . In this work, our objective was to determine whether the Brazilian inoculant strains, 29W and 587, were members of Bradyrhizobium elkanii or Bradyrhizobium japonicum.
Strains of B. japonicum were categorized into three DNA homology groups by Hollis et al. (12) . Homology group II differs from homology groups I and Ia in host range (5, 6) , foliar chlorosis induction (4, 9, (15) (16) (17) 19) , exopolysaccharide composition (16) , colony morphology (9), uptake hydrogenase expression (16) , restriction fragment length polymorphism analysis (14) , and 16S rRNA gene sequence (26 Serogroup classification. Serotyping of strains 29W and 587 was done with fluorescent antibodies raised against several strains of Bradyrhizobium (22) . Strain 29W reacted with antibodies raised against USDA76 (data not shown). Fuhrmann and Wollum (10) showed that strain 587 reacts with antibodies raised against USDA31. This places 29W and 587 in serogroups 76 and 31, respectively. Strains USDA76 and USDA31 are both members of B. elkanii, with strain USDA76 being the type strain of that species (14) . Strain USDA110 did not cross-react with antibodies raised against either USDA76 or USDA31.
Nucleotide sequence of 16S rRNA genes. The internal region of the 16S rRNA gene, which is variable among strains of Bradyrhizobium and Rhizobium, was sequenced. A 312-bp region of 16S rRNA from each rhizobial strain was amplified by polymerase chain reaction (PCR) and sequenced in a manner similar to that described by Young et al. (26) with the conserved primers Y1 (5'-TGGCTCA GAACGAACGCTGGCGGC-3') and Y2 (5'-CCCACTGCT GCCTCCCGTAGGAGT-3'). Each 15-,ul PCR mixture contained 0. The multiple sequence alignment of the internal variable region of the 16S rRNA gene for several Bradyrhizobium strains is shown in Fig. 1 (24, 25) suggest that soybeans inoculated with rhizobitoxine-producing B. elkanii strains exhibit smaller chlorophyll concentrations in leaves, lower nodule and shoot dry weight, lower total N2 fixation, and less leaf protein than plants inoculated with non-chlorosisinducing strains of either B. elkanii or B. japonicum. Soybeans inoculated with strains 29W and 587 had grain yield production about 30% below that of soybeans inoculated with CB1809, a B. japonicum strain used as a commercial inoculant in Australia (18) . These yield declines may be caused by both the lack of uptake hydrogenase activity and the ability to produce rhizobitoxine in soybean nodules induced by B. elkanii strains (15, 16) . The absence of uptake hydrogenase activity reduces the yield of soybean plants (7, 8, 11, 13) .
Nucleotide sequence accession numbers. The partial sequences of the 16S rRNA genes from strains 587 and 29W have been assigned accession numbers L20781 and L20867, respectively.
